STEHLÍK, M., STŘELEC, L.: On normality assumptions for claims in insurance. Acta univ. agric. et silvic. Mendel. Brun., 2009, LVII, No. 3, pp. 141-146 The aim of this paper is to discuss eff ects of deviations from hypothetized normality. Two models are considered, one is the fi rst pension pillar (and we consider here very small samples, which plays some role at start of some pension system or at early phases of it) and second one of modeling for IBNR (here we consider mid-samples). We will show that at early phases of 1 st pension pillar in Slovakia the estimation of upper probability of oversizing of critical constant given by Potocký and Stehlík, 2005, fi ts well. For the case of IBNR reserves, the date given by Stelljes, 2006, are signifi cantly more skewed and thus further research is needed for appropriate modelling of these reserves.
IBNR, pension pillar, classical tests of normality, robust tests of normality, modifi ed tests of nor ma li ty Normality is one of the most common assumptions made in the development and use of statistical procedures. For example, in the majority of cases of relevant analysis is expected that returns derived from fi nancial time series is Gaussian normal di stribu ted random variable with constant expected value and constant variance. The problem has not suff ered from lack of attention. There exists a vast amount of literature on tests for normality and their statistical properties, e.g. Anderson and Darling, 1952, Shapiro and Wilk, 1965, etc . Some robust modifi cations have been given by Gel and Gastwirth, 2008 , and Brys et al. 2004 . Střelec and Stehlík, 2008 , and Stehlík and Střelec, 2009 , provided a thorough study of general version of robust tests for normality.
The aim of this paper is to illustrate the impact of using an appropriate testing procedure for small (e.g. less then 10 observations) and mid-samples (around 40 observations). We illustrate this impact at a pay-asyou-go pillar studied by Potocký and Stehlík, 2005, and Potocký and Stehlík, 2007 . Therein the pro ba bili ty of oversizing the limiting value of pillar is studied under normality, see Potocký and Stehlík, 2007. Potocký and Stehlík, 2007, considered the Cramer-Lundberg model in the case of a homogeneous portfolio with the attention focused on ruin probability for it under both light or heavy tails. They illustrated such situation in the setup of oversizing of the limi ting value of the fund for the pay-as-yo-go pillar in Slovakia, see also Potocký and Stehlík, 2005. Potocký, 2007, gives further consequences for insurance. The second illustrating example is modelling of incurred but not reported (IBNR) losses. We continue in research in sequence of papers Stelljes, 2006 , Adams, 2007 , and Potocký and Stehlík, 2008 For instance RT JB(U) denotes the test where in all places of μ k of the Jarque-Bera (or the Jarque-Bera-Urzua) test statistic JB (JBU) the median is used instead of arithmetic mean. Similarly RT RJB(U) denotes the test where in all places of μ k of the robust Jarque-Bera (or the robust Jarque-Bera-Urzua) test statistic RJB (RJBU) the median is used instead of arithmetic mean. RT JB , RT JBU , RT RJB and RT RJBU are special cases of general version of RT test, see Stehlík and Střelec, 2009 .
MATERIALS AND METHODS

RESULTS
Assumption of normality by 1 st pension pillar
The problem that assets of a fund are not suffi cient to cover its liabilities is of extreme importance. Such a situation may arise in some countries in connection with the so-called non-funded 1 st pension pillar based on pay-as-you-go principle.
Here we consider the illustrative example of claims for the mandatory, non-funded 1 st (pay-as-you-go) pillar given by Potocký and Stehlík, 2005 . Therein is considered a closed group of Slovakian people, all aged 50 in the year 1998, and interest is in the estimation of the total claim amount for this group in the year 2010 when the members are supposed to retire. Table I contains the salaries given from Statistical Yearbook, 2004, Labour Market, III.3-10, Structure of average gross nominal monthly wage of employees in the economy of the SR. Potocký and Stehlík, 2005 , they are interested in estimation of the probabilities P(∑ N k=1 X k > C) where X i are individual monthly claims of the members of the abovementioned group and C is a critical (limiting) value of the fund representing the amount the fund has gathered from the contributions of the active members or from other sources. It is possible to consider N as a constant or a random variable as it was treated in Potocký and Stehlík, 2005. In Potocký and Stehlík, 2007 , the case that N is a random variable was considered. Then it is quite natural to choose a binomial model for N namely N ~ bi(n, p) with n = 130 000 and p representing the probability of surviving a 50-year person from the group to the age 62 years (such probabilities are regularly published by Slovak Statistical Offi ce). Then one is looking for the largest C such that P(∑ N k=1 X k > C) = p with p given in advance, e.g. 0.1 or 0.05. Typically it is possible to model salaries as normal variables in short-terms and lognormal at longterms. In Potocký and Stehlík, 2005 , we have used the normal distribution which led to the following upper bound
Here Φ is cdf of standardized normal distribution, C is a critical level as given above, μ and σ 2 are pa rame ters of normal distribution of salaries, P t S t and N t is the number of claims. In the case of Table I we have μ = 29396.4 and σ = 3903.5. As we can see at Table II , normality is not rejected by any of the given tests (classical, modifi ed or robust). This has a conclusion, that at the early stage of the pension fi rst pillar the approximation (1) derived in Potocký and Stehlík, 2005 , fi ts very well. It can be seen from Table IV one can fi nd the tests which are close to rejection of normality at some size. The interpretation can be that for larger samples of wages normality is violated and we can consider light-tailed claims as given in Potocký and Stehlík, 2007 . 
II: Test statistics and p-values for normality under the data from
IV: Test statistics and p-values for normality under the data from
Assumption of normality by IBNR reserves
IBNR are insured losses that have occurred but have not been reported to a Primary Insurance company. These types of claims have a tremendous effect on a Reinsurance treaty, which may be showing a healthy profi t when in reality it is losing money. Also, the reinsurer must establish an adequate reserve for IBNR claims to make a correct analysis of its business. As it is noted by Adams, 2007, and also by Potocký and , one should take care about the fact that traditional nonlinear regression assumes the error terms to be normal which is a symmetric distribution with a range of whole real line. In Potocký and Stehlík, 2008 , more accurate results for confi dence intervals of parameters of IBNR nonli near model are given. Therein a cubic approximation and usage of calculus given by Potocký and Van Ban, 1993 , is employed. Incremental pure premium data may actually be skewed and can hardly ever be highly negative, therefore, using the normal distribution is approximation at best. The aim of this illustration is to show how far the distribution of IBNR claims from normality.
As we can see from histograms and QQ plots for Stelljes, 2006 (see Fig. 1, Fig. 2 and Fig. 3) , normality is very nonsignifi cant. We have conducted all tests from previous section and we have found that normality has been strictly rejected with p = 0 except of MC test where p = 0.008.
However, still approaches based on normality assumption can be a good approximation for the parameters of IBNR nonlinear model, etc. This is however the open problem for the next research.
DISCUSSION AND SUMMARY
As we can see from Table II , normality is not rejected by any of the given tests. This has a conclusion, that at the early stage of the pension fi rst pillar the approximation (1) derived in Potocký and Stehlík, 2005 , fi ts very well. As it is noted by Adams, 2007, and also by Potocký and , one should take care about the fact that traditional nonlinear regression assumes the error terms to be normal which is a symmetric distribution with a range of whole real line. Incremental pure premium data may actually be skewed and can hardly ever be highly negative, therefore, using the normal distribution is approximation at best. The normality of IBNR claim given by Stelljes, 2006 , has been rejected by all considered tests. However, still approaches based on normality assumption can play as a good approximation for the parameters of IBNR nonlinear model. IBNR, penzijní pilíř, klasické testy normality, robustní testy normality, modifi kované testy normality
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